Characterization of tailless functions during Drosophila optic lobe formation.
Brain development goes through phases of proliferative growth and differentiation to ensure the formation of correct number and variety of neurons. How and when naïve neuroepithelial cells decide to enter a differentiation pathway remains poorly understood. In the Drosophila visual system, four optic ganglia emerge from neuroepithelia of the inner (IPC) and outer (OPC) proliferation centers. Here we demonstrate that the orphan nuclear receptor Tailless (Tll) is a key factor for the development of all optic ganglia. We describe tll expression during larval optic lobe development in unprecedented detail and find a spatiotemporally dynamic pattern. In the larval OPC, symmetrically dividing neuroepithelial cells transform into asymmetrically dividing medulla neuroblast and into lamina precursor cells in a precisely regulated fashion. Using genetic manipulations we found that tll is required for proper neuroepithelium morphology and neuroepithelial cell survival. We show that tll regulates the precise timing of the transition from neuroepithelial cells to medulla neuroblasts. In particular, however, we demonstrate that tll has a crucial role for the specification of lamina precursor cells. We propose that the Tll/Tlx transcription factors have an evolutionary conserved role in regulating neural precursor cell states in the Drosophila optic lobe and in the mammalian retina.